Abstract. For every polytope P there is the universal regular polytope of the same rank as P corresponding to the Coxeter group C = [∞, . . . , ∞]. For a given automorphism d of C, using monodromy groups, we construct a combinatorial structure P d . When P d is a polytope isomorphic to P we say that P is self-invariant with respect to d, or d-invariant. We develop algebraic tools for investigating these operations on polytopes, and in particular give a criterion on the existence of a d-automorphism of a given order.
